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Aim: The aim of this study was to assess health-related quality of life (HRQOL) after 
endovascular abdominal aortic aneurysm (AAA) repair in octogenarians compared to 
younger patients. In addition, a possible association between HRQOL, duration of 
hospitalisation and preoperative serum C-reactive protein (CRP) was studied.  
Methods: 270 consecutive patients (249 men, mean age 73 years, range 52-89 
years) with elective endovascular repair of AAA had been retrospectively evaluated. 
The Nottingham Health Profile (NHP) score was used to assess health related quality 
of life in 20 patients 80 years or older and in 25 younger patients. 
Results: The only difference in the NHP score between the two groups was found in 
physical abilities, where octogenarians had a significant lower score (79.9%, range 
32.8-100%) than the younger group (92.2%, range 36.8-100%, p=0.0003). The mean 
AAA diameter of the octogenarians was 6.4cm (range 4.1-13.0cm) and was 
significantly larger than in non-octogenarians (5.8cm, range 3.6-12.5cm, p=0.017). 
Duration of hospitalisation, CRP-level and prevalence of CAD and PAD were not 
different in the two groups. Higher preoperative CRP was associated with longer 
hospital stay. 
Conclusion: Perceived HRQOL in patients undergoing endovascular repair of AAA 
is equally good in octogenarians and non-octogenarians, however only the score for 
physical ability is lower in the older group. 
 
Key words: endovascular surgical procedures, aortic aneurysm abdominal, risk 
factors 
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Introduction 
Elective open repair of abdominal aortic aneurysm (AAA) is a proven surgical therapy 
with acceptable rates of perioperative mortality which vary from 1.8% (low risk 
patients) to 6.5% (high-risk patients) 1-4. Endovascular AAA repair may offer 
substantial benefit to elderly patients with less surgical trauma, shorter hospitalization 
and faster recovery than open repair. Furthermore it is unquestioned that it reduces 
the need of intensive care compared to open repair. Disadvantages are the 
probability for graft failure and the need for reintervention However, it has been 
reported by several authors that quality of life was similar after endovascular and 
open repair 5-9. Since life expectancy in developed nations is increasing, assessment 
of treatment outcome especially in patients over 80 years might be needed. Individual 
perception of health and quality of life is at least equal important as objective 
measures like graft patency treadmill walking distance, amount of drugs and so on. 
Elevated preoperative C-reactive protein (CRP) has been recognized as risk factor 
for a less favourable outcome after surgical aneurysm repair and was also associated 
with an increased aneurysm diameter and symptoms of AAA 10-13. Furthermore, it is 
known that patients with AAA have a higher risk for developing popliteal aneurysms 
(PA) [14]. However, the incidence of PA in patients with aortic aneurysm and the risk 
factors for lower extremity aneurysms have been controversially reported by several 
authors and the role of CRP in developing PA is not known yet 15-17 . 
The goal of this study was to assess health-related quality of life (HRQOL) after 
endovascular abdominal aortic aneurysm (AAA) repair in octogenarians compared to 
younger patients and to retrospectively evaluate a possible association between 
outcome and cardiovascular risk factors, CRP, as well as aneurysm size and 
comorbidities like peripheral (PAD) and coronary artery disease (CAD) in both patient 
groups. Furthermore, potential risk factors for PA in patients with AAA will be 
assessed. 
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Methods 
In this retrospective analysis 270 consecutive patients treated with endovascular 
repair of AAA between June 1997 and September 2003 at our institution had been 
included. Baseline characteristics of the patients are given in table 1. Diagnosis of 
AAA was confirmed in all patients either by CT scan or MRI. 
Quality of life was assessed by using Nottingham Health Profile (NHP) score in 
patients over 80 years at the time of endovascular repair and in 25 younger patients. 
The patients had been contacted by phone to preannounce the questionnaire, which 
was send by mail together with the information about the use of the data. All patients 
included had given written informed consent. The NHP score is a well-accepted and 
extensively validated tool including 38 yes-or-no questions to evaluate the following 
six quality-of-life criteria: pain, physical abilities, sleep, emotional reaction, energy, 
and social isolation. This score had been tested for internal consistency, reliability, 
and validity 18, 19. The total NHP score for each one of the above mentioned 
components can be between 0 - 100%. Zero percent reflects a poor, 100% a good 
health status. 
Size of popliteal artery was assessed by B-mode duplex ultrasound (Acuson, 
Siemens) at the time of endovascular repair of the AAA. In each patient at least two 
measurements of the femoral and popliteal artery were done in both legs. From the 
widest part of the popliteal artery two transverse measurements were repeated and 
the mean value was noted. Popliteal aneurysm was defined as a diameter of at least 
two times the diameter of the distal superficial femoral artery. PAD was defined as a 
ankle-brachial index below 0.9 or a history of balloon angioplasty or bypass surgery 
of peripheral arteries. CAD was defined as a history of myocardial infarction, angina 
or coronary intervention (angioplasty or surgery). All patients with a history of CAD 
underwent stress testing (myocardial perfusion imaging or dobutamine stress 
echocardiography) before the intervention. C-reactive protein was routinely measured 
at the time of admission. CRP measurement was assessed by Hitachi modular 
system (Roche), a method based on the antigen-antibody-system. 
The study has been approved from the local Ethical Committee. 
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Statistical analysis 
Statistics were calculated using Statview software (Abacus Concepts Inc., Berkely, 
CA, USA). All data are presented as means or median values. The t-test was used 
for comparison of continuous variables and Fisher’s exact test for categorical data. 
Logistic regression was applied to assess association of CRP and aneurysm size, 
quality of life, and duration of hospitalisation. Variables with potential predictive value 
were selected by univariate statistical analysis using student t-test.  A p value <0.05 
was considered statistically significant. 
Results 
Follow-up 
Between 1997 and 2003 a total of 270 patients (247 male, mean age 71.5 years, 
range: 43-93 years) were treated with elective endoluminal repair for infrarenal AAA. 
Baseline characteristics are shown in table 1. The median follow-up was 44 months 
(4-79 months), in patients under 80 years mean follow-up was 46 months (4-79 
months) which was significantly longer than in octogenarians (p=0.001). Thirthy-eight 
patients were 80 years or older (7 female, mean age 83 years, range 80-93 years) at 
the time of the intervention. During the follow-up of 34 months (range 4-71 months) in 
this group, three octogenarians (2 male) had died. One patient (80 years) died 4 
months after endovascular repair of a ruptured AAA of myocardial infarction, the 
other patient died 34 months after the intervention at the age of 88 years and one 
female patient (85 years) died after 16 months.  
Perceived HRQOL 
From 38 octogenarians 20 patients agreed to fill out the HRQOL, 3 had died and 15 
patients refused to answer the questions. The NHP score of these 20 patients and 
the score of 25 consecutive younger patients with a mean age of 60 years (43-70 
years) is shown in table 2. The questionnaire was answered 34 months (range 4-71 
months) after the intervention in the octogenarians and after 55 months (29-78 
months) in the younger group (p<0.0001). The only difference between the two 
groups was found in the questions regarding physical abilities, in which 
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octogenarians had a lower score. Time after endovascular repair (follow-up), 
preoperative CRP, aneurysm size and duration of hospitalisation did not correlate 
with NHP score for the single components.  
Hospitalisation 
Mean hospitalisation time was 11 days (3-61 days) in patients under 80 years and  
was not different  in octogenarians (9.5 days, range 2.0-19 days, p>0.05). However, 
in all patients a high CRP level preoperatively was correlated with a longer 
hospitalisation time (p=0.0002). The presence of hypertension, smoking, or 
peripheral artery disease (PAD) did not correlate with duration of hospitalisation. 
Whereas patients with coronary artery disease (CAD) were significant longer 
hospitalized (12 ±8.6 days) than patients without CAD (8.5±5.3 days, p=0.008). 
Aneurysm diameter 
The mean aneurysm diameter of all patients was 6.0cm (range 3.6-13.0cm). The 
mean AAA diameter of the octogenarians was 6.4cm (range 4.1-13.0cm) and was 
significantly larger than in non-octogenarians (5.8cm, range 3.6-12.5cm, p=0.017). 
Mean CRP preoperatively was 19.8mg/l (range 2.0-193mg/l) in patients under 80 
years and 22.8mg/l (range 2.0-184mg/l) in octogenarians. There was no difference in 
the two patient groups and there was no correlation between CRP level and 
aneurysm size. Furthermore, no correlation was found between the presence of 
hypertension or smoking and AAA diameter. We found a popliteal aneurysm in 15% 
of the patients, in octogenarians 20% of the patients had a PA. The presence of 
hypertension correlated with the size of the popliteal artery in all patients (p=0.014) 
whereas age and the other cardiovascular risk factors did not correlate with the 
presence of PA. 
Prevalence of peripheral (PAD) and coronary (CAD) artery disease 
In our study population a rather high prevalence of PAD (41%) and CAD (66%) was 
found, there was no difference between patients under or over 80 years. 
Page 7 of 14 
PE
ER
 RE
VIE
W 
CO
PY
 
 
 
 
MI
NE
RV
A M
ED
ICA
 1 
 2 
 3 
 4 
 5 
 6 
 7 
 8 
 9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
 7 
Discussion 
Endovascular repair of abdominal aortic aneurysm has become a widely accepted 
treatment option with an acceptable rate of perioperative morbidity and mortality. It 
has been shown that even patients with considerable comorbidities benefit from 
endovascular aortic aneurysm repair 20, 21. Despite excellent results of the less 
invasive endovascular technique there is no clear benefit regarding quality of life in 
patients undergoing endovascular versus open repair for AAA 7, 22]. The goal of this 
single centre study was to assess the question if quality of life after endovascular 
repair of AAA is different in octogenarians compared to younger patients and to 
identify factors associated with lower quality of life scores. In octogenarians HRQOL 
was obtained 34 months (4-71 months) after endovascular repair. Despite the high 
prevalence of comorbidities in these patients like CAD (68%) and PAD (37%) the 
mean value of all components of HRQOL was between 77% and 98%, which is within 
the normal range in an elderly population.  Only in questions regarding mobility 
/physical abilities a significant lower NHP score was found in patients over 80 years 
compared to younger patients.  It has been shown in different studies that patients 
after AAA repair, either endovascular or open, reported a good quality of life after an 
initial short phase of impaired quality of life 7, 9, 23, 24. However, in our study the follow-
up time was longer than in previous studies indicating that after the initial 
postoperative phase even older patients survive in good condition. From our data 
with a median survival of 34 months at the time of the evaluation we can conclude 
that endovascular repair of AAA in octogenarians can be performed not only with a 
good quality of life but with a reasonable long survival after the intervention. A 
shortcoming of the study is the difference in the follow-up time, however there was no 
difference in the NHP score for the single criteria in patients assessed after 5 to 10 
months compared to those assessed after 12 months. After endovascular repair 
continuous follow-up is necessary which might decrease quality of life especially in 
older patients, although this aspect was not part of the questionnaire it doesn’t seem 
to be a major problem according to the overall high NHP score.  Octogenarians were 
not longer hospitalized than patients under the age of 80 years, however the 
presence of CAD was associated with longer hospitalisation time in all patients.  
The serum concentration of several cytokines had been associated with aneurysm 
diameter and AAA symptoms 25,26. Acute phase proteins like CRP are increased in 
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 8 
symptomatic and ruptured AAA and higher CRP levels are associated with larger 
aneurysms and poorer outcome after repair 11, 12.  In contrast, we found no 
correlation between AAA size nor presence of a popliteal aneurysm with the CRP 
level in all 270 patients. It has been reported that in surgical treated patients with 
asymptomatic infrarenal aortic aneurysm increased preoperative CRP was predictive 
for early hospital death27. We found that patients with a higher CRP level 
preoperatively had a significant longer hospitalisation time independent of other risk 
factors or age. These findings suggest that patients with an elevated preoperative 
CRP represent a high risk group and endovascular repair might be the better 
treatment option than surgery. Preoperative CRP level did not correlate with quality of 
life as well as duration of hospitalization did not influence the NHP score. 
No correlation was found between the presence of hypertension, diabetes, smoking, 
CAD or PAD and AAA diameter indicating that other factors than the well-known 
cardiovascular risk factors are involved in the development of AAA. However, the 
presence of hypertension correlated with the size of the popliteal artery in all patients 
(p=0.014) whereas age and the other cardiovascular risk factors did not correlate 
with the presence of PA. It is well known  that patients with AAA should undergo 
duplex ultrasound to assess the size of the popliteal artery since PA is present in 
about 10-14% of AAA patients 15. The rather high prevalence of PA in our patient 
cohort (15%-20%) might be due to the overall high prevalence of hypertension in our 
patients (67%).  
At our institution AAA diameter of octogenarians was significant larger (6.4cm, range 
4.1-13.0cm) than in younger patients (6.0cm, range 3.6-13.0cm) at the time of 
endovascular repair. It might be that patients over 80 years are only referred for 
repair of AAA when the diameter is increasing.  
In conclusion, even patients over 80 years of age have a high quality of life after 
endovascular repair of AAA. Despite multiple comorbidities octogenarians are not 
longer hospitalized than younger patients and only their score for physical ability is 
lower than in the younger age group after the intervention. 
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Table 1. Baseline characteristics of endovascular repair patients 
 
    Total      <80 years     >80 years    p___     
Number of patients (n)  270   232   38 
Men (n)    247 (91.5%)  213 (92%)  31 (82%) n.s. 
Age (years)   71.5 (43-93)  69.6 (43-79)  83.1 (80-93)     <0.0001 
 
AAA-diameter (cm)  6.0 (3.6-13.0)  5.8 (3.6-12.5)  6.4 (4.1-13.0) 0.017 
Popliteal aneurysm (%)     15%   20%  n.s. 
 
Fibrinogen (g/l)   3.5 (1.7-7.4)  3.6 (1.7-7.4)  3.3 (1.7-4.8)      n.s. 
CRP (mmol/l)   19.9 (2-193)  19.4 (2-193)  23.3 (2-184)      n.s. 
 
BMI (kg/m
2
)   25.9 (18.3-44.0)  26.2 (18.3-44.9)  24.1 (19.1-30.7)     0.007     
 
Hypertension (n)   180  (67%)  158  (68%)     22  (58%)     n.s 
Smoker or history of smoking 192  (71%)  173  (75%)      19  (50%)       n.s. 
Diabetes mellitus   39  (14%)  36  (16%)  3     (8%)     n.s. 
Hyperlipidemia   144  (53%)  131  (56%)  13   (34%)     n.s. 
PAD    111  (41%)  97  (42%)  14   (37%)     n.s. 
Coronary heart disease  177  (66%)  151  (65%)  26   (68%)     n.s. 
Cerebrovascular disease  44  (16%)  37  (16%)      7   (18%)     n.s. 
ACBP or PTCA   48  (18%)  46  (20%)  1    (3%)    0.05 
 
Mean (range). P values for the comparison between patients <80 and >80 years. n.s.: not significant 
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Table 2. NHP score after endovascular repair of aortic aneurysm in 
octogenarians compared to younger patients 
Criteria < 80 years (n=25) > 80years (n=20) p 
Pain 92.2% (45-100%) 86.1% (49.0-100%) n.s. 
Physical abilities 92.2% (36.8-100%) 70.9% (32.8-100%) 0.0002 
Sleep 89.3% (27.6-100%) 77.3% (12.6-100%) n.s. 
Emotional reaction 95.5% (47-100%) 93.4% (40-100%) n.s. 
Energy 82.6% (0-100%) 80.4% (0-100%) n.s. 
Social isolation 94.7% (31.9-100%) 97.8% (78-100%) n.s. 
Mean (range). P values for the comparison between patients <80 and >80 years. n.s.: not significant 
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